Differential regulation of angiotensin II receptors during renal injury and compensatory hypertrophy in the rat.
1. The renin-angiotensin system may be involved in the compensatory adaptations occurring after the reduction of renal mass and during the consecutive changes leading to chronic renal failure. We therefore investigated the regulation of angiotensin II receptors in two models of renal hypertrophy in the rat: hypertrophy following uninephrectomy (UNx) or subtotal nephrectomy (STNx). The level of angiotensin type 1 (AT1A-R and AT1B-R) and type 2 (AT2-R) receptor mRNA was quantified by competitive reverse transcription-polymerase chain reaction (RT-PCR) in specific renal zones and the intrarenal distribution of angiotensin II receptors was analysed by immunohistochemistry. 2. In the UNx rats, AT1-R mRNA expression was not modified in the cortex or in the inner stripe of the outer medulla of the residual kidney at any time after the surgery (1, 4 and 12 weeks). In contrast, AT1-R mRNA expression was significantly reduced in these zones in STNx rats (-33% and -40%, respectively). This downregulation was organ-specific, as AT1-R mRNA levels were not modified in the liver. The proportions of AT1-R subtype (AT1A and AT1B) mRNA were unchanged by UNx or STNx. Very low levels of AT2-R mRNA were found in the cortex of all groups. Immunostaining revealed a similar localization of AT1-R in mesangial cells, proximal tubule, basolateral membrane of thick ascending limb, in both models of hypertrophy. AT1-R labelling was also detected in the apical membrane of intercalated cells of cortical collecting ducts. 3. This differential mRNA expression of angiotensin II receptors during compensatory hypertrophy and renal injury suggests that the development of renal hypertrophy is independent of AT1-R and AT2-R gene expression levels.